The immune system has adapted mechanisms to recognize and eliminate threats, as well as to defend against selfdestruction. Tolerance to self-antigens and defence against non self pathogens are maintained by the different immune cells. If there is an imbalance in T reg cells population, may leads to auto immunity. The generation of natural Treg (nTreg)/induced Treg (iTreg) and its maintenance of suppressive function are crucial for immune homeostasis. There are various surface markers on T cells like CD25, CTLA-4, OX-40 etc. and intracellular marker like FoxP3 involved in the generation and maintenance of suppressive function of Treg cells. Recent work has shown that forkhead DNA-binding proteins FoxP3, is X-chromosomeencoded transcription factor uniquely involved in the development and function of the T-regulatory cells. Lack of FoxP3 leads to development of fatal autoimmune lymphoproliferative disease in humans known as IPEX; (immune dysregulation, polyendocrinopathy, enteropathy, X-linked) furthermore, ectopic FoxP3 expression induces conversion of effector T cells to regulatory T cells. The regulation of FoxP3 expression, and its role in maintenance of CD4
? CD25 ? /CD25 -Treg fitness still a matter of debate.
Being a transcription factor FoxP3 activates/represses various effectors of the T cell activation/inhibition signal pathways. FoxP3 is an acetylated, oligomeric component of large molecular complex, actively represses transcription by recruiting enzymatic corepressors, including histone modifiers during its function. Chromatin remodeling through FoxP3 associated complexes may dynamically affect the multiple immunological signaling networks, eventually in summation lead to immune suppression. FoxP3 interacting proteins (CTLA-4, IL-2, IL-2RA, NFATC2 etc.) complex plays a central role in inducing gene transcription during the immune response. Transcription factors function as a carrier to take histone modifiers at particular locus at which they impose their effect. FoxP3 interacting with histone acetyl transferases, helps to maintain the acetylated state of FoxP3. Dynamic regulation of HAT and HDAC in FoxP3 acetylation confers the suppressive index of nTreg and iTreg cells.
FoxP3 Directed Treg Functions
The functional requirement of FoxP3 for establishment and maintenance of Treg specific suppressor function may not indicate the development of fatal rapidly progression disease in FoxP3 mutant mice and human developed due to Treg deficiency, it might develop due to some other pathogen invasion. -and wild-type bone-marrow transfers into irradiated or T celldeficient hosts, in presence or absence of transgene-encoded cognate antigens. This study confirms that FoxP3 is essential for generation of Treg. Furthermore the development of Treg paucity, resulting of FoxP3 deficiency and subsequent development of fatal autoimmune lesions in mice and humans. Taken together, this study firmly confirms the FoxP3 expression is essential for Treg generation and maintaining its dedicated lineage of suppressor T cells.
FoxP3 and Immune Regulatory Network
Ectopic expression of FoxP3 in activated and conventional T cells confer its suppressive activity, by the upregulation of Treg associated molecules such as CD25, cytotoxic T-lymphocyte-associated antigen-4, and glucocorticoidinduced TNF-receptor-family-related protein. However, the mechanism by which FoxP3 controls these molecular events has yet to be explained. The peripheral Treg differentiation in the thymus started upon induction of FoxP3 expression in a subset of thymocyte expressing ab-TCRs. A stronger TCR engagement and CD28 costimulatory receptor facilitate FoxP3-dependent regulatory T cells differentiation. FoxP3 responsive gene expression profiling further support the above discussed observations that a large number of genes involved in development and function of Treg like Il2ra, Ctla4, Tnfsr18 etc. whose change of expression was less in GFP ? FoxP3 -T cells as compared to wild-type FoxP3
? T cells. If some of these genes are upregulated/downregulated upon FoxP3 expression in activated or conventional T cells, as transient fashion or to a lesser degree, further confers that FoxP3 is involved in the maintenance of Treg suppressor functions. Thus, the ultimate upshot of FoxP3-dependent transcriptional program may modulate the adaptive/innate characteristics, like beneficial, adjusting, disadvantageous and potentially dangerous for establishment of Th1-Th2-Th17 features. Some recent studies have also suggested that association of miRNA toward regulation of FoxP3 expression and development of Treg cells. An miR signature has been explored in the human and mouse T regs. FoxP3 induced miR-155 actively involved in the generation of T reg cells, however some other miR signature like miR-31 and miR-21 involved in the regulation of FoxP3 expression.
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